Background
Introduction
At the tail end of the Great Recession (2007-09), during which housing prices were experiencing the steepest decline in U.S. history [1] and there were more than 6 million properties with foreclosure filings (representing between 1-2 percent of all U.S. housing units in any given year) [2] , Bennett and colleagues [3] asked the perceptive question: will the public's health fall victim to the home foreclosure epidemic? At the time, they were unaware of any studies specifically examining the effects of home foreclosure on health or mental health. Similarly, in a systematic review of the health effects of economic downturns, Modrek and colleagues [4] also identified the need for more research to understand how foreclosures and other aspects of housing insecurity undermine health. Since the end of the Great Recession, there have been more than 8 million additional properties with foreclosure filings in the U.S. [2] . Yet, although a crisis on this scale is likely to have (or have had) significant adverse impacts on population health and mental health, to date there has been no summative assessment of this literature.
At the level of the individual, prior research yields simple predictions about the associations between foreclosure, health, and mental health. Even though Bennett and colleagues [3] had not, at the time of their writing, identified any studies specifically supporting an adverse effect of foreclosure, reasonable extrapolation from related studies would tend to support this expectation. There is an extensive literature on the adverse health effects of related stressful life events [5, 6] , economic strains such as job loss [7] and personal unsecured debt [8] . Conversely, the salubrious effects of housing and homeownership are well known [9, 10] . These related lines of inquiry suggest that the personal experience of foreclosure would be expected to have adverse impacts on individual health and mental health.
The experience of home foreclosure differs from other stressful life events and/or economic strains in several different ways. First, homeownership uniquely buttresses self-identity in a way that other assets and economic activities do not [11] , thereby providing, as described by Saunders [12] , "ontological security." Second, the experience of home foreclosure is rarely a discrete, time-limited event [13] . Before delinquent borrowers are served with a legal notice of foreclosure, they may be able to catch up on payments, modify or refinance their mortgages, or even sell their properties. The same options are available after the legal notice of foreclosure is received, or the property may remain in limbo. Ultimately the lender may elect to force a foreclosure auction, or the property may become real-estate owned. Thus, foreclosure frequently involves stress of protracted duration. Third, foreclosure may involve relocation and disruption of existing social networks [14, 15] . And finally, the adverse effects of foreclosure do not occur in an historical vacuum and may uniquely worsen racial or ethnic disparities in health [16, 17] . Therefore, it is probable that home foreclosure represents a unique economic strain with concomitantly greater adverse impacts on health and mental health than other types of strains.
Mathematically, testing this hypothesis at the individual level can be illustrated with the stylized equation below. At the individual level,
where y i represents the health (or mental health) status of individual i; x i represents the individual's personal experience of home foreclosure; z i represents additional covariates measured at the individual level, such as potential confounders; and e i represents residual differences in individual health status after accounting for the personal experience of home foreclosure. A similar equation can be written to test this hypothesis at the aggregate level, in a county or state); X j represents the home foreclosure rate in cluster j; Z j represents additional covariates measured at the cluster level, such as potential confounders; and u j represents residual differences in cluster-level health status after accounting for the home foreclosure rate. However, analyses of the relationship between foreclosure and health outcomes based on aggregate-level data may be subject to the ecological fallacy, as noted by Houle and Light [18] in their analysis of state-level data on the association between rates of foreclosure and rates of suicide. Multilevel data are particularly well suited to understanding the contextual effect of home foreclosure on health or mental health. That is, the local home foreclosure environment could compromise individual health or mental health status apart from any personal experience of home foreclosure (e.g., through a stress-mediated process). Such a study would require data with exposures specified at different levels, with personal experience of home foreclosure measured at the individual level and the local rate of home foreclosures measured at the aggregate level, similar to the study by Tapia Granados and colleagues [19] in which unemployment measured at both the individual and the contextual level were measured. Accordingly, testing for the contextual effect of home foreclosure on health would require a model such as
where y ij represents the health status of individual i living in cluster j; x ij represents the personal experience of home foreclosure for individual i living in cluster j; X j represents the home foreclosure rate in cluster j; z ij represents additional covariates for individual i living in cluster j; Z j represents additional covariates measured at the cluster level; and u i and e i representing residual differences as noted. Importantly, if there is a substantive interest in understanding the stress-mediated effects of the local foreclosure environment, it may be important to include x ij as a potential confounder [20] . Taken together, these conceptual considerations and findings from related studies provide an evidence basis for concern about the potential public health and mental health fallout resulting from the foreclosure crisis. To address this important gap in the literature, I undertook this systematic review with the aim of understanding the channels through which home foreclosures adversely affect health and mental health.
Methods

Ethics Statement
All study procedures were reviewed by the Partners Human Research Committee and deemed exempt from full review because the study was based on anonymous, public-use data with no identifiable information on participants.
Systematic Evidence Search
This systematic review was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (S1 Checklist). The systematic evidence search was conducted in June 2014. Two bibliographic databases were used, PubMed and PsycINFO (specific search terms described in S1 Table) . After all citations were imported into EndNote reference management software (version X6, Thomson Reuters, New York, NY), the "Find Duplicates" algorithm was used to exclude duplicate references. The titles and abstracts, and then the full texts of the articles, were sequentially screened to select articles for inclusion. To identify other potentially relevant studies, I searched the reference lists of included articles and queried other colleagues in the field.
Selected articles had to have involved a quantitative or qualitative analysis of the relationship between home foreclosure and health or mental health. Therefore, I excluded studies about the health effects of general economic crises, personal unsecured debt, chronic homelessness (unless the study's focus was on homelessness related to home foreclosure), poor housing conditions, and loss of housing due to natural disasters, as all of these stressors have previously been subject to detailed study [8, 21, 22, 23, 24, 25, 26, 27] . I also excluded studies focused exclusively on earlier segments of the foreclosure process, such as mortgage strain or overall indebtedness or housing unaffordability. Finally, the exclusion criteria also resulted in the exclusion of studies, primarily from the sociological literature, about foreclosure, neighborhood degradation, and crime.
To assess the quality of the included quantitative studies, I developed an assessment tool based on major conceptual domains identified by Sanderson and colleagues [28] . The criteria I used were as follows: (1) the study was based on a population-based sample of participants; (2) the study employed an objective measure of exposure to foreclosure; (3) the study employed an objectively measured health or mental health outcome; (4) the exposure preceded the outcome; and (5) the analysis adopted a strategy that could account for unobserved confounding.
Data Analysis
For each selected article, data were extracted regarding the study design, population, sample size, foreclosure-and health-related variables, and conclusions. Overlapping analyses of the same dataset were aggregated and treated as a single study. To assess the extent to which the field has addressed two priority areas for research that were highlighted by Bennett and colleagues [3] , I also determined whether or not the studies based on individual-level data investigated (a) the interaction between home foreclosure and other types of stressful life events (e.g., job loss) or chronic strains, and (b) differential adverse effects on racial and ethnic minorities. Due to substantial methodological differences in study designs and the exposures and outcomes assessed, I did not attempt to summarize the data using meta-analysis.
Results
Studies Identified for this Review
The PsycINFO search yielded 663 records, while the PubMed search yielded 397 records (Fig 1) . Of these, 103 were identified as duplicates using automated software; another 27 were manually identified as duplicates (e.g., alternate spellings of author names, dissertations matched to subsequent peer-reviewed journal articles, articles reprinted as book chapters, etc.). I screened the titles and abstracts of the remaining 930 publications and reviewed the full text of 76 articles, dissertations, and other reports. Ultimately, I included 24 records representing 21 unique studies. Hand searches of reference lists yielded another 10 articles representing six additional unique studies. Queries of colleagues yielded an additional six unique studies, including one study from the personnel psychology literature, one unpublished study from the economics literature, three studies that were published after the systematic search was completed, and one study that was not captured through the systematic search. A peer reviewer suggested an additional two studies that were not captured through the systematic search. Therefore a total of 42 publications representing 35 unique studies were included in this review ( Table 1 ). The number of publications exceeds the number of unique studies because in several instances a single study generated multiple publications.
Nearly all studies (32 [91%] ) were based on data collected in the U.S., and most studies had data collection periods that overlapped at least partially with one or more years spanning the Great Recession of 2007-09 (26 [74%] ). Among the nine studies that did not partially coincide with the Great Recession, six were completed prior to 2007 and three were initiated after 2009. Thirteen studies were based on longitudinal data (37%), 14 (40%) were cross-sectional, six (17%) were qualitative, and two (6%) were case-control. In terms of the unit of analysis, eight studies (23%) were based on data collected at the aggregate level (e.g., census tracts or neighborhood units), while 27 studies (77%) were based on individual-level data. The studies based on individual-level data enrolled a total of 2,646,247 participants, with a median sample size of 1,047 (interquartile range, 200-2,135). Five studies were based on multilevel data.
Associations between Foreclosure and Mental Health, Health Behaviors, and Health
Most studies concluded (32 [91%] ) that foreclosure had adverse effects on the outcomes studied, while three studies (9%) yielded null or mixed findings. Among these 32 studies, most examined a mental health related outcome (24/32 [75%]), while fewer examined outcomes related to physical health (10/32 [31%]), health behaviors (4/32 [13%]), or domestic violence or child abuse (3/32 [9%] ). Three of the four studies that examined a health behavior outcome focused on substance abuse, so these were grouped together with the mental health studies in the subsequent discussion for ease of exposition. The three studies with null or mixed findings were all based on individual-level data: two examined a health outcome, while one examined a child abuse outcome. In all studies that examined an outcome related to mental health or health behavior (including substance use) (25/25 [100%]), foreclosure was associated with worsened outcomes. Among all 21 studies based on individual-level data, the personal experience of home foreclosure was associated with worsened outcomes including depression, anxiety, alcohol use, psychological distress, and suicide. Notably, only two of these studies accounted for potential selection into foreclosure by adjusting for baseline (pre-foreclosure) comorbidity. The estimated associations in the 4 studies based on aggregate-level data mirrored those of the individuallevel studies, except that the outcomes studied were (for example) state-level suicide rates instead of personal suicide risk. Finally, similar themes of stress, anxiety, depression, and shame were almost universally described by study participants in the six qualitative studies. Among the health-related studies, most (10/12 [83%]) showed that foreclosure was associated with worsened outcomes. Among the 10 studies based on individual-level data, in eight studies (8/10 [80%] ) the personal experience of foreclosure was associated with worsened health outcomes. Most of these outcomes were self-reported, such as self-rated health, with the exception of one study that determined body mass index and sitting systolic blood pressure through physical examination. The estimated associations in the two studies based on aggregate-level data mirrored those of the individual-level studies. Themes related to poor self-rated health, unhealthy behaviors like cigarette and alcohol use, and financial tradeoffs resulting in unmet medical needs were also commonly voiced by participants in the qualitative studies.
Mediators and Moderators
Among the five studies based on multilevel data correlated aggregate-level exposures (e.g., county-level foreclosure rate) with individual-level outcomes (e.g., depression), most (3/5 [60%]) yielded a statistically significant association, suggesting that foreclosure at the community level could be linked to individual-level outcomes through mechanisms such as reduced neighborhood-based physical activity or stress-coping responses resulting from degradation of the neighborhood environment. Importantly, none of these studies adjusted for personal experience of foreclosure, which Diez Roux [20] identified as both an important source of foreclosure-related stressor and also a potential confounder of the stress-mediated effects of nearby foreclosures. Non-stress pathways may be possible. One unique study attributed an outbreak of West Nile Virus to the expanding number of neglected swimming pools and Jacuzzis attached to foreclosed properties, suggesting that in some instances foreclosure may have direct impacts on health status.
Eight studies (8/35 [23%] ) assessed for interactions between foreclosure and other factor. Among the seven studies based on individual-level data, the personal experience of foreclosure interacted with other types of stressful life events or chronic strains, with concomitant magnified impacts on health and mental health. One study based on aggregate-level data examined the extent to which the association between foreclosure rates and domestic violence rates was greater in economically strained neighborhoods, but failed to detect a statistically significant product term. Only two studies (2/35 [6%]) examined differential adverse effects on racial and ethnic minorities.
Risk of Bias
All but three of the quantitative studies were judged to be at potential risk of bias (S2 Table) . While many studies were based on population samples, had objectively measured exposure and outcome data, or ensured a temporal ordering between the exposure and outcome, few studies were able to account for unobserved confounding. No experimental or quasi-experimental studies were identified in the systematic evidence search. (While an experiment in which study participants were randomized to foreclosure is unlikely to ever be conducted for obvious reasons, it is conceivable to imagine an anti-foreclosure intervention study in which health and mental health outcomes were measured as part of the study design.) Of the 13 longitudinal studies, only six employed a statistical analysis that exploited within-unit variation over time to adjust for potential confounding by observed and/or unobserved timeinvariant factors.
Of note, while most studies were focused on explicating the adverse health and mental health impacts of foreclosure, three studies based on individual-level data also identified poor health as a determinant of foreclosure. Among the 174 study participants interviewed by Pollack and Lynch [29] , most identified unemployment as the primary precipitant of foreclosure, but struggling to pay for costs associated with illness or hospitalization was the third most commonly named reason for foreclosure. In the two qualitative studies by Keene and colleagues [30] , and Fields and colleagues [31] and Libman and colleagues [32] , a common theme that emerged from the focus groups and in-depth interviews was a context of ongoing economic strain and vulnerability in which medical illness could trigger a cascade of troubles ultimately leading to foreclosure.
Discussion
In this systematic review of the literature on foreclosure and health, most of the 35 identified studies showed that foreclosure has adverse effects on health, mental health, and health behaviors. At the individual level, the stress of personally experiencing foreclosure was associated with worsened mental health and adverse health behaviors, which were in turn linked to poorer health status. Similar mechanisms were elaborated through in-depth interviews in the qualitative studies reviewed. Studies based on multilevel data, while few in number, suggested that degradation of the neighborhood environment and increase in community stressors also had indirect, cross-level adverse effects on health and mental health. Finally, poor health was also identified as a cause of foreclosure, suggesting a possible mechanism for repeated and/or sustained exposures.
Interpretation of my findings is subject to several important limitations. First, as with all systematic reviews, I may have missed some studies, which would cause me to underestimate the extent of the literature on the adverse health and mental health impacts of foreclosure. It is also well known that qualitative studies can be difficult to locate using conventional search strategies [33] . However, I attempted to mitigate these possibilities by searching two bibliographic databases using a purposefully broad search protocol [34, 35, 36] . Second, there was considerable heterogeneity in the types of exposures and outcomes used, precluding a formal meta-analysis. The simple vote counting-styled procedure I employed to summarize my findings are characterized by low statistical power [37] and cannot assess the magnitude of the purported association. Nonetheless, the overall bent of the literature is fairly clear. Third, as previously noted, I excluded studies focused exclusively on earlier segments of the foreclosure process, such as mortgage delinquency or overall indebtedness or housing unaffordability. These studies generally yielded similar findings to those focused on foreclosure [38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48] . Therefore, it is highly unlikely that including them in my review would have altered my primary conclusions. Fourth, also as previously noted, I excluded studies about foreclosure, neighborhood degradation, and crime. These studies are principally drawn from the economics and sociology literature and are focused on testing sociological theories of disorder [49, 50] or contagion effects of foreclosure on housing prices [51, 52] . Finally, it is possible that publication bias may have affected the conclusions of my review. Unfortunately, methodological differences in the studies precluded the generation of summary measures that could permit such an analysis.
Most of the studies identified in this review were assessed to be at risk of bias, suggesting that more research is needed before a definitive causal association between foreclosures and health can be asserted. Despite this important limitation and the other limitations noted above, this systematic review suggests that, although the benefits of foreclosure prevention initiatives have generally been justified in economic terms [53, 54] , they can also have important health and mental health benefits as well. With an estimated five percent of U.S. residential properties currently more than 90 days past due or in the process of foreclosure [55] , the U.S. foreclosure crisis has not yet run its course. Therefore, the potential implications of my findings for population health and mental health are substantial. The Obama administration's signature response to the U.S. foreclosure crisis, the Making Home Affordable initiative, has provided assistance to millions of U.S. homeowners, most notably more than 1.4 million homeowners who have received permanent mortgage modifications under the Home Affordable Modification Program [56] . Yet the administration's policy response was not launched until the U.S. foreclosure crisis had already reached its peak in 2009 [2] . Perhaps due to its delayed implementation [57] , the Home Affordable Modification Program was estimated to have prevented only 800,000 foreclosures during its period of operation [58] , far fewer than its anticipated target.
Other types of policy interventions, if provided early enough during the foreclosure process, may have beneficial spillover impacts on averting home foreclosure even if foreclosure reduction is not their intended outcome. Early intervention may be able to prevent an acute economic shock (such as that resulting from job loss or severe illness) from eventually developing into the chronic stress of foreclosure, with all of the attendant benefits this implies for health and mental health status [59, 60, 61] . Indeed, one recent study estimated that federal extensions of unemployment insurance-through the Extended Benefits, Emergency Unemployment Compensation, and Federal Additional Compensation programs-averted a total of 1.4 million foreclosures between 2008 and 2012 [62] . While an analysis employing quasi-experimental methods would be needed to provide empirical backing for making such policy recommendations on the grounds that they could improve health, the evidence presented in this review about the adverse health effects of foreclosure suggest that programs designed to encourage early return of foreclosed properties back into productive use may have health and mental health benefits.
Although I have reviewed a fairly extensive literature on foreclosure, health, and mental health (the bulk of which has been published in the past five years), several priority questions remain. First, few studies employed methods designed to permit inference about the extent to which the association between foreclosure and health and mental health is causal. The strongest study designs employed time and geographic unit (e.g., county) fixed-effects to adjust for potential confounding. There remains the possibility, of course, that findings in the aggregate may not transfer to individuals [63, 64] . Related to the above, given that poor health has frequently been cited as a cause of foreclosure [29, 31, 32, 65, 66, 67] , it is possible that the observed association may be explained by reverse causality. Only two of the studies based on individuallevel data accounted for potential selection effects by adjusting for baseline (pre-foreclosure) comorbidity. Most of the studies included in this review were based on data collected during a time period when foreclosures were disproportionately driven by plausibly exogenous factors such as declining housing prices [1] . However, it is also important to note that many studies did not perfectly overlap in timing with the Great Recession because the foreclosure rate began increasing prior to 2007, especially in the subprime market, and the foreclosure rate has remained elevated even after the Great Recession was officially pronounced to have run its course. Third, few studies provided opportunities to investigate the ways in which the adverse effects of foreclosure were exacerbated by other stressful life events or chronic strains, such as job loss or relationship dissolution. (Analogous studies using aggregate-level data would have examined, for example, interactions between rates of foreclosure and rates of unemployment.) A better understanding of other stressful life events or chronic strains can interact with the experience of foreclosure may suggest important levers that can be targeted through policy or program development. Fourth, all but five studies were based on data collected solely at either the individual or the aggregate level. Multilevel studies, which offer the ability to estimate cross-level effects [68, 69] , may allow for a richer understanding of how personal experience of foreclosure and exposure to proximate foreclosed properties may interact to shape the distribution of health and mental health.
It is notable that only two studies examined the extent to which foreclosure may have disproportionate impacts on ethnic or racial minority populations. This is an important gap in the literature because black and Latino families were more likely than any other ethnic or racial groups in the U.S. to have experienced foreclosure during the peak of the U.S. foreclosure crisis [70, 71] . For black families specifically, these excess foreclosures have occurred in the context of decades of systematic, government-led policies designed to block the accumulation of wealth [15, 72] , which, while subsequently repealed, have provided fertile conditions for predatory subprime lending and reverse redlining [17, 73, 74] . While it may take decades for black and Latino families to recover wealth lost during the foreclosure crisis, the intergenerationallycompounded [75, 76] adverse effects of foreclosure and racial and ethnic disparities in health are as of yet unknown.
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